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PURPOSE: To improve fixability and color mixability by using a cross-linked polyester resin 
having a narrow mol.wt. distribution as the binder resin. 

CONSTITUTION: A polyester resin formed from a monomer composition contg. 25-30mol%, 
based on the total monomer, of a bivalent aromatic acid component (a) selected from 
isophthalic acid, terephthalic acid, etc., 2-4mo1% of a trivalent aromatic acid component (b) 
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components. In this case, the hydroxyl value of the polyester resin is controlled to 10-20, the 
weight average mol.wt. to 13,000 to 20,000, the number average mol.wt. to 5,000 to 8,000 and 
the weight average mol.wt. (Mw)-to-number average mol.wt. ratio 2 to 3.5. Accordingly, the 
fixability and offset resistance are enhanced. 
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jam. *®&Tvmm. my*u^T->%wm, 

[0 0 5 6] ZkfttLTte, m?u£c. i. wi/n 
U*Ki;C. I. ^l/*hUyK4;C. 1 . 7*5/ 
vKUyFi ;c. I. ^— K l ; C. I. 
"t—PlsYXsv F3 0 ; C. I. l ; 

C. i. ^^h7;l/-2;c. I. 7i/7F7;l/- 
9 ; c. I. 7^7K7;W15;C. I.-^C— >»y^7 
:7;l/-3 ; c. I. **-i/v97A,— 5 ; c. I. ^e- 
$y Y zr>v- 7 6 ti* 0 

C0 0 5 7]®Si:Lm t7h-;Wxn-s, /\ 
>Wxd-g, /^>hYxn-N C G, /V-v 
^> h^-U>i/G T R, fcT^/nV^L^S/G. 
-»^U>^G, K4 R, 

x 2 x 
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COO 6 1] S?m£L-ni, C. I. VM^hU^H 
4 9 ; C. I. V^>H/yK5 2;c. I. V;l/-^ 
^hU-y F 1 0 9 ; C. I. '^->^l/y Hi 2 ; 
C. I. ^->-y^WHl ; C. I. -^-T->-y^U.y 

[0 0 6 2] f©tfli:Lm OHP7^M<0I 

3S#<£fg§ 1 0 OM35»c*f LT i 2a»gqiXT*WS L 
<, «fcD$?$L<fi0. 5~7«agPAW^LVo 
[0 0 6 3] 1 2Mm&*i&Z.Zt^ -f-ca — fcflbtofe 

[0 0 6 4] ^OfSv-tfV* h^-— , ~>T>bi--\C-D 

^rit. tsmmsii o osagp»c«bTti i sgjuBu 
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[0 0 5 8] !»lcfiF$L<t±C. I. t^jtj/h-fxn 
-17;C. I. W>Kin-i5;C. I. tf 
W>h.TiD-13;C. I. lfW>KiD-l 
4 ; c. i. Wvf^in-i2;c. i. tf^V 
>hU-vK5;C. I. tf^^hlx-y F3 : C. I. 
W7>M/7K2;C. [. K6 ; 

C. I. tf^>hU-y K7 : c. i. tryy>h^i/ 
- 1 5 ; C. I . fcf jr^t > r-:7;l/- l 6 X«Tf2T*^£ 

ns^jgs (i) ^irr^, >9mcm& 
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[0 0 6 7] tas^Tdffl^ns 

[0 0 6 8] ±fg*Y U 7*m>*B5*»IM?T?il»l, 



17 



(9) 



512 6 7 5 9 4 8^§ 

18 



[oo6 9] v T^mm^oymm^smt lt(±, 

-3\ '>U*«f»*. T;l/5-7-?SI»*, s^;l/*;l/-9-y 
(4, JWMttftft-pfli^ens. 

[0070] ±&<Dttm<D&mmiz. msst&ttiis^ 

^t>\ — Mltmcltmm-ViF-vVTlcttLO. 1-301 
B% (»$L<ttO. 5-2 011%) W$U\ 
[0 0 7 1] **VT<D¥-t£immZZ 0—10 0/1, 
SL<(i25~70(j. J:t)!fSL<li2 5~6 5^i& 

[00 7 2] IftCjffSLV^-vUTfcLTli, Cu-Z 20 
n-Fe HSricfiftJt (5~2 0) : (5-2 0) : 
(3 0 — 8 0)] £D3te&<D:7x^ hJ&^T'&D, 

a^«fiT«n L ft «, ©#t«Stf 6 tiSo «l A (f S«WB 
LT # U 7 >y ft If U f* > t X^ U >- ^ j* 7 
t?V U—hmm : #Uf h77Wnxfi/ytxfl/ 

X^U^&B^ft ; H«r9 0 : 1 07blg2 0 : 80, 
»SL<{±7 0 : 3 0 — 3 0 : 7 OOMit^oag^? 
*W5.nS. 3-f^y^J*0. 0 1-511%, 30 
»*L<«0. l~lIi%3-f-C>yU 2 5 0* 
T>a*/Ul3 5 0 *v i/ jLlcXyt&z-WTm. 1 ?- 

7i7Y h^^yZ*W$LV>++'JTi:LT^tfc>n 

h77MnifU^l^ft: (10: 90 — 9 0 : 1 
0) tfi^?n, Xfl/y^RI^fcLtaxfUy 
-TJWiZ-if/WyjWa^ (2 0:80 
— 80:2 0), X^L^-T*U;l/&2-X^;l/^vt- 
$C/-;t£*iJ;MK;t?-J|/ftft*ft (20-60 : 5 3 40 
0 : 10 — 5 0) ^{RJ^n^o 

[0073] m.m.^co^\--frs.±Mizi- vm&yx. 

[0 0 7 4] *%W<0*7— hi—t* J rV7t*m& 

m#<Dhi—mmtvT. iii%-i5ii%, $?£ 
L<ci2Sfi%~i 3«»%t-r5^ji#m« : ^m^ 
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hi— &mntaa>ffrfl,*,y ftfM&ttxttjfcicttftfl: 

[0076] *awte«**«ittffloiii^rffi*wTii: 

[0 0 7 7] ( 1 ) jS^TMW&M. T g ©Wfe 
*«Wfc»Ttt, fi&KtSWMl&tm. (DSCSII^ 
H) , DSC- 7 (/<— *>x>l/v-ttS!) %m^mj£ 

[0 0 7 8] at£ltBB5~2 Omg, $?g:L<{± 1 0 

[0 0 7 9] C*l£T;l/ = <'^tf>fc:An, 'J7 7 1/VX 

Sff3X\ &©flsft*fT?o N2 *H*TTSa^6ia* 
2 0 OtST' 1 0°C/m i n THa^-fr, SS2 OOt 
T"l 04J-H«Oo ^<D&i>J$U {g*l OlCSTiga^r 

w, asi otTi o»m«Oo usa&i 

CC/m i nT\ jg«2 0 0 °C£T*Hig-f So 

jSST, fSgiB4 0~ *«J 1 0 0*C<DE5ffifC*-f ;/fcf— ^ 

[0 0 8 0] C©£#©K?&£-^tfffi£>M£tBft&<D 

[0 0 8 1] (2) fi«¥^7j-?g (Mw) RtfaTlS 
(Mn) <PM3g : *fE8»cteTfct. HLC-8 0 
2 AS «u¥V-2"*±lD £ffi^TMw&.rJMnS:iBij5£ 
n o *7i,liIilV-^IiagTSK gel G 
MH6x2^fflU MllTHF^ffl^5„ &fflgg 
fi, R I (JBSf*) *ttfflU Km, iftgO. 5% 

SAS2 0 0 /i 1 -U&A-fZo 
[0 0 8 2] UmcDttmit. 

a^owsffl i: * >7 > h ft t oHffi^ e> stbf So 
[0083] ftftftf^A^ <omm# yum t l 

T(±, &}z.l£ , PressureChemi calC 
o. «ftJ±*»y-^lMltM!0»?Ji««6x 1 0 2 . 
2. 1 x 1 0 3 , 4X10' , 1. 75X10' , 5. 
1 x l 0* . 1 . 1X10 S , 3. 9X10 S . 8. 6 
X 1 0 s , 2X 1 0 6 . 4. 4 8X 1 0 S (Oi^ffl 
l\ ti> 1 O^ggOtl^'yX^Vfi^&ffl 
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Tl/7^1/82mo] > K^ir-zHtejcaM^tti. 0 
9mo K tf'JjJ-^S/yaifUj/ (2. 2) -2, 2- 
t^X (4-tKo+->7xr;W /n;^ 3 . 4 mo 
K 5?7*-A«*-*S/K0. 0 1 g^^X§a2 ICO 4 

T19 0tfc|fiau 4B*nBEiEUt:L*!>fc. COBJjSt? io 

±j* l rcffim^mmmii 59. 8 o tt a 

C0 1 0 53 *©«, HUyy^MtlteMdjo. 2mo 
1 . &Zf&mua**i, KO. 0 8 g*in*.» 1 9 0 
^CT*M{C3^KSJ&^Li6, Bc2 0 0tt«U 5 

iXx>WMB ( l ) 

[0 10 6] *yxxf;« (i) ©7j<K8fii5« i 

6. 8^d, ^xe^ias6 4t:, «a¥^?a 

(Mw) ttl 600 0T'6D, KT^dTI (Mw) « 
5 90 0T'^t3, *oifc (Mw/Mn) fi^2. 7 7?* 20 

o /"Co 

[0 10 7] y x^-T-^ffiQBSSffi- ? r*Bmp 
-l'V7*;l«i. 8moK^ 3 ;^|i. i 6 
mol, #iJ^->i?l/> (2. 0) -2, 2-t?x 

(4-tKD^>7xr/W 7-d;^3. 3 4 mo 1« 

#^T% MJ * y y HBfckfto. 1 3 m o U S>7* 
M***i'V0. 0 9g^te, 18 0tT'g^5^ 
IBJfrtV ^WOSBWsnfcjRuxx^HSli (2) * 
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[0 10 8] *'Jxxf;« ( 2 ) «D7j<Kaffil 4. 

7, **7X&&ig«6 2t, Sfi¥i$#?» (Mw) 1 
7 00 0. (Mn) 6 3 00T^t)> Mw 
/Mnteg>2. 7T-feorc 0 

[° 1 0 9] * y 3iX^;l/ ^fl§cog;iSflrl|- g (ft&jgj) 
3Ky**5/^ntfU> (2. 2) -2, (4- 
tKn+->7ir/0 yaA>5mo K fb7^^ 
2 m o I » bV*Vv hK*|Uktt3 m o 1 , mSV7=f- 

>m**-> ko. 05 g *«ififfli- 1 tmmvmszm 

(3) »6nfcSB«d«yxxr-;b 
£Jfii (3) <0Mw/Mn«B^f,^t3. 5£jg;tT^ 

[° 1 1 0] 3: y J:X^;l/jgjBgcogj^gn- 4 (thSggin 
(2. 2) -2. 2-lfX (4- 
tKn^7x-A) 7-D/02. Omo K #y** 
S^neus, (2. 0) -2. 2-fcTX (4-U'a* 
J/?*-*) 7-D/^ 2 . lmo K T-U7#/l*2m 
ol, F-r-bx^ra^g ! . 6 moU h y * y y h 

&o. 4 6 m o i *§itfjij- 1 tmmo>mmzmi,\ 2 » 



5 0 TCT- 8 i*ME£;e y ixf/« 

(4) 

[0 111] 3M8#yxx-r;MSffl§ (4) <D*tt£fflHi 

20.4, mmw-m^m (Mw) noooo^f 

J$#?g (Mn) 5 5 4 0^5, =t<Dit (Mw/M 
n) ttl 6. 2T?feofc 0 3lf?7iaNUtt6 1. 5 «C 

t° i i 2] g y x^rTkMaigjiMib: 5 (ttRfiD 

#y**^ni?U> (2. 5) -2. 2-tfX (4- 
tKa*i/7i_W yo;^ 5 . Omo K 

^flA'XIJSL^ (*l»£5 0-6 0°C{C^5 
*KUfe^T» % fU7*;«3. Omo K Ci2<7D7- 
^-^a*«»»fcLT*r*37N*K (c„ H30O 
i ) 1. 5molMh^ij hmo. 3 5mol^D 

[0 1 13] £CDm-&mm*2 l 0* fcADf&JgfliLfco 

a»=>MPUTatti#yix^ii4»» (5) 

[0 1 14] SBWjKUxx^mfK (5) Oli^ 
(Mw) (ft i 2 5 0 0, SPFi3#?« (Mn) 3 0 
7 0£&^ ^-cojt (Mw/Mn) {±4. 0 7T*&o 

fee 

[0 115] S?«#.jixr;l/tfi ( 5 ) 

[° 1 i 6] X y x^jvkMilgM^Mr 6 (u-.tm^ 

XV**i,7u\>\sy ( 2 . 2 ) -2, (4- 
kKo+->7xz;l/) 7-D^y 5 . Omo 1, 7?;« 
4- 5mo 1Ma^Kd+7> 0 . lg*SBBff!l-i 
fcra«©«l*fli^T, SjRjR«[4>?2 2 0TCT-8B 
T'S^L4bl^^yxx^;^g ( 6 ) *»fc D 
[0 117] ff&nfc^yxx^^flg (6) t07j<SfS 

ffitt3 2T-<&y. (Mw) i 8 7 00 

(Mn) 32 7 07$!), Mw/Mnli! 
*t)5. 7T'St>7Co 
[0 118] 



^igffu- 1 ©^yxx^msg (Di o ommmctt 

•SiBftl-lOjUUxx^HBaB (1) 10 0. 0 fi 
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CO 1 1 9] ±ie#3ft;£+#^>->x;l/5*-9-- \C&0 
tK14-> y ^a^^r^SSq^ 1 0 0 MSPlc 0 . 8 BfiSB 

[0120] cco^T^^^—h-r— smm&t. x?- 

Is>-***V)IM*1->1 (#Sl^*fi«i±6 5 : 3 
5) ££)0. 3 5li%3-f^>^LfcCu-Zn- 

[0 12 1] 01fCfB-rOPC^F5A^b/c*5 

- u-*f-m?wnm^®zm^TmwMm*'i7-3 tz a 
com. &mmmi 0Kffiv>^n/cStp-7-(i^ 

±\clmm(Om^^LtcHTVi/V^—y^l.m<Dm 20 
I^L> iJDEEn— 5— gffi(i3mmOHT V->U n— 
>rfA^fflv>fc 0 Jgtfa-^-lcti. i^ijn-yt-i';!/ 

[0 12 2] ffi¥Xfcf-Fte, 7ft (A4t^Xffi / 
#£>T*fTt\ isV=t->**>l'$mVx.>y7li, 1mm 
/\ Oft (A4+MX&D <DXt?-FT'&»£-t2\ 

2 0mg/M^-rS«fc9tCpMLfc„ 

[0123] aracswij^s, *# e»nrc->T>h±- j&s 
&«o-f <*nfc. fe^A^feiDT'feofco 30 

[0 12 4] Mlcmmtt&5%<VWm<D975tt.<Dgm.til 

#ig^g^l 5 0*CtLT9^ttC!)*lt)3BL«P?-Pt,ffi 
[0 12 5] hfiSr&il-f 

%coil^^-y->*^7i/i:LT, s^fto&OjIUg^ 

■b-y h n— ) oft»«*saj&r*fc«), 
[0 12 6] h h^-a*^tntf, h-r 
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• 3. 5 ->"^->t 'J M 'J f □ A 
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fr-ofzo 

[0 13 2] 875mk<Dy)l'A : 7-mWWmcis^T 

m.&&(Dmtitzm&<D&^$>(DT*3b^rz 0 3&fife 

^to-e-t<i:'5^ll<?)i7'axfii{±2 3%T'&ofco 
[0 13 3] iti?gljl~3 

^uxx^;ntflg o) ~ (5) ^m^\ mimmmi 

[0 13 4] 
[Si] 



50 



(13) 



t2 6 7 5 9 4 8§ 



25 



26 



m 



JL 
1 




o 


o 


X 


X 


< 


o 




■« 


o 


o 


<3 


< 
O 


< 


< 


o ac 

< t 
o 




< 


o 


o 


O 


O 


8 




< 

X 

x m | 


m 

K 

n 


o 
erf 


o 

CM 


CO 


CM 
CVJ 


O 

a> 


to 
eg 






IS in 

||oo 

«S 

CO 

V-/ 


1 


CO 
CV| 
1 


CO 

2 

I 


1 


CO 

2 

i 


CO 

eg 
1 




m 

SIT 


li 


bo 

*a 

1 


CO 
cn 




CO 

iri 


CO 

1 


o 

si 
1 






jg§ co 
» — • 


bo 

CM 


n 

i 


in 

3 

1 


co 
cri 
*-t 


CO 

T-I 

CO 

1 


ad 

y— I 




Sprite 


o 


m 
o 


o 


CM 
O 


o 


CO 




i e i 


-J 


-J 


-J 






l 


i Mod 

m 


HUN* 


« 

a> 


P 

CX> 


p 


P 
OS 


«S 
IO 


P ^ 
iq 

H 




/ ^ ^ 
/ «tt 


gg 


gg 

CNJ§ 


si 

£ ? „ 
£*§ 


sg 

*2 


gg 

CQ ® 


2 





[0 13 5] 



50 



2 0<E3H«i-.yh 



(14) 



27 



3 SMft*y><- 

5 hi—tt 

6 e^K^A 

7 yy?/<- 



i2 6 7 5 9 4 8f 



28 

8 e¥^Stl 

9 ttgt^SIf 

1 0 iP^Aaffn— 7— ^#gg 
13 It7'J-7 
16 «i£X*Ua- 



CE1] 




7 



[B2] 




mm cc) 



(56)##X« ftM ^61-51027 (J P. A) 
WBH ©61-177468 (J P. A) 
¥3 -122663 (J P. A) 
ftffi ¥2-173038 (J P, A) 
ftm ¥2-269364 (J P, A) 
ftffi ¥2 -29664 (JP, A) 



